Abstract. Taxation is the main source of China's fiscal revenue. The main body of tax collection and management is the executor of the entire tax collection and management activities. It is of great significance to study the behavior patterns between tax collection and management entities. This paper analyzing the behavior mode of tax administration subject by constructing the game model of taxpayer with tax agency and the game model of tax agency with taxation supervision department, the main factors affecting the behavior of tax collection and management are obtained from the deduction of the game model, which provides a policy basis for better tax collection and management.
factors, but also the influence of the government and other environment [5] .
The first to introduce taxpayer behavior into the model was Michael G. Allingham and Agnar Sandmo [6] . Later scholars of the study expanded on this model. John H. Pencavel (1979) and others will be moral, democratic, etc [7] . Economic factors take into account the impact of taxpayer behavior. Pommerehne, Albert Hart and Frey (1994) conducted a dynamic regression analysis of the relationship between government public product provision, government waste, fairness and taxpayer compliance [8] . Alm et al. (1992) pointed out that expectations theory could be used to explain people's tax behavior [9] . McCaffery, Slemrod (2006) and Chu Deyin, Han Yiduo (2016) introduced behavioral economics on the basis of predecessors [10, 11] .
China's research on tax agency began in the late 1980s and has become a relatively independent intermediary structure in China [12] , but there are still many problems [13] , regulating tax agency behavior has become the key to its healthy development [14] .
By reading domestic literature on the study of tax subject behavior patterns, it is found that the research on tax collection and management subjects in China mainly focuses on taxpayers, while there are few studies on tax authorities, tax agencies and taxation authorities. Based on this, this paper will introduce game theory to study the behaviors among the main subjects, in order to provide reference for the smooth development of tax collection and management.
Theoretical Analysis and Research Hypothesis
Game theory is the study of the decision-making process when the behavior of the decision-making body interacts directly and the equilibrium problem of such decision-making [15] . To become an applicable field of game theory, it is necessary to have the following factors: first, there must be participants with conflicts of interest; second, participants always take corresponding actions according to the strategies that the opponent may adopt; third, the participants are always pursue maximum self-interest [16] . In the game of taxation and management related behaviors studied in this paper, there are just three factors. First, the tax authorities, taxpayers, tax agencies and taxation authorities are participants with conflicts of interest. Second, the tax authorities, taxpayers, tax agencies, and tax authorities will choose the most favorable strategy according to relevant laws and regulations, macroeconomic operating conditions, and the level of supervision of law enforcement agencies. These strategies have clear boundaries. Each of them has at least two action strategies, each of which has an impact on the interests of other actors. Therefore, it is feasible to use game theory to study the behavior patterns between tax collection and management subjects.
Model Establishment
The game is derived from the conflicts and cooperation between the various game subjects because of the interests. To establish a game model between the game subjects, we must first understand the behavior between these subjects. Therefore, before establishing the game model, this chapter will first analyze the behavior of each tax collection subject.
Analysis of the behavior of all parties in the game

Tax agency behavior analysis
As a rational economic person, the tax agency provides services for taxpayers according to their professional knowledge and service attitude. It can be divided into high-quality agency service and inferior agency service. The effect of the service provided by the tax agency and the taxpayer's personal handling of tax-related affairs In comparison, there are three cases of greater than, less than, and equal to. In this paper, the first case is defined as a good agent, and the second and third cases are defined as inferior agents. If the tax agency provides a quality agent to the taxpayer, then regardless of whether the taxation authority checks it, the tax agency's benefits are fixed, that is, the taxpayer pays the agency fee; however, if the tax agency provides a poor quality agent to the taxpayer, there will be two situations. One is that the supervisory department finds out its inferior agent behavior. At this time, the tax agency will reduce its income because of the fine; the other is not the supervision department. In this case, the tax agency can obtain more profits than it provides quality services. Therefore, what type of service the tax agency provides is related to the intensity of the fines provided by the tax authorities for providing inferior services and the probability of inspection.
Taxpayer behavior analysis
The taxpayer referred to in this article, that is, the principal of tax agent behavior, is the general term for taxpayers and withholding agents. In the game model of the principal-agent relationship formed between the taxpayer and the tax agent, there are two types of taxpayer's action strategies: the principal agency and the non-authorized agency. When a taxpayer entrusts a tax intermediary, if the commissioned agency is a tax agency that provides quality services, the taxpayer's utility from its high-quality agency service is greater than the effectiveness of the tax-related matters. However, if the entrusted tax agency provides inferior agency services, the taxpayer will suffer losses from its non-professional agency services, thereby making the taxpayer's utility less than the effectiveness of personally handling the tax-related affairs; when a taxpayer does not entrust a tax agency, the taxpayer has a fixed payment, and its utility is fixed, and this utility is a comparison value of the principal agency. In the complete information static game, it is assumed that the taxpayer is a rational economic person.
Regulatory behavior analysis
In China, the institutions responsible for tax supervision mainly include the China Association of Certified Tax Agents and the relevant tax administration agencies, and their respective duties are not the same, but in this paper, in order to facilitate the modeling, they are collectively referred to as the tax supervision department; the regulatory action strategy is also divided into two types, namely, tax inspection and non-examination. When the taxation supervision department inspects the tax agency, on the one hand, the taxation supervision department will pay a fixed supervision cost. On the other hand, as long as the taxation supervision department inspects the tax agency to provide the taxpayer with inferior service, the tax agency will impose a certain amount of fines; if the taxation supervision department does not check the taxation agency, the taxation supervision department will not pay the expenses incurred due to supervision, but if the superior department of the supervision department checks the relevant tax agency to provide the inferior service, not only will the tax agency be fined (assuming the amount of fines is the same as that of the tax authorities), and the tax authorities will be subject to disciplinary action. At this time, for the taxation supervision department, the consideration of maximizing its benefits includes not only the supervision cost, the fine income, its own salary and other factors, but also the pressure given by the superior.
Based on the above analysis, the taxpayers, tax agencies and taxation authorities are regarded as a decision-making body respectively, and two game models are established, that is, the game model of taxpayers and tax agencies and the game model of tax agents and regulatory authorities.
Game model of taxpayers and tax agencies
The relationship between taxpayers and tax agencies is an obvious principal-agent relationship. Using the asymmetry of information in the principal-agent mechanism, this paper constructs a pure strategy game payment matrix to study and analyze the selection strategies of taxpayers and principal agencies (as shown in Table 1 ). Table 1 . Payment matrix of taxpayer and tax agent game model
In Table 1 , U indicates the utility of the taxpayer in personally handling the tax-related affairs, where U is determined by income (Y), tax rate (t) and the cost of handling tax-related matters (C), that is, U=U (Y, t, C);
indicates the taxpayer's utility when the taxpayer chooses a quality tax agency to represent his tax-related business. 1 U is determined by the taxpayer's income (Y), tax rate (t), and payment to the tax agent (M), that is 1 U = 1 U (Y, t, M); 2 U indicates the utility of the taxpayer's choice of a poor tax agency to handle tax-related matters, and its utility with the quality utility function. Similarly, just because the tax agency provides inferior agency services, it is equivalent to the taxpayer paying more M; 1 T refers to the utility of the tax agency when providing quality services, and this utility is determined by the remuneration (M) paid by the taxpayer and the cost (K) of the tax-related transaction, that is, 1 T = 1 T (M, K); 2 T represents the utility of the tax agency to provide taxpayers with inferior services, and , T, 2 T is equivalent to paying less the tax expense K, it is possible to reap excessive profits. In the above utility, we assume that U, 1 U
T are all greater than zero, and 1 U >U > 2 U , 1 T < 2 T . According to the scribing method in game theory, the Nash equilibrium is obtained, and the Nash equilibrium is "not commissioned, inferior agent", that is, if the taxpayer chooses not to entrust, the tax authority chooses to provide inferior service and to provide inferior quality for the tax agent. The proxy service is a dominant strategy for it. It can be seen that if the tax agency has been providing inferior agency services under the market mechanism, the taxpayer will suffer losses and choose not to act as an agent, and the tax agency will also disappear from the industry. Obviously, from the perspective of maximizing the overall interests of society, this conclusion is contrary to reality.
When the government intervenes in the tax agency, it assumes that the proportion of all high-quality agencies in the market is δ, and the proportion of inferior agency services is 1-δ. Because of the asymmetric information in the market, the tax agency knows whether it is capable. Providing quality agents, taxpayers are unable to distinguish the advantages and disadvantages of the agency services provided by tax agencies when conducting agency. Therefore, the utility of taxpayers entrusted and not commissioned by tax agencies depends on the proportion of high-quality tax agencies in the market. The expected utility is: 
Thereby getting:
In other words, only when the proportion of tax agencies providing quality services accounts for '  and above, taxpayers will choose to entrust tax agencies to handle tax-related matters, and the tax agency industry can continue to maintain.
Through the game model between taxpayers and tax agencies, it can be concluded that in the early stage of the establishment of the tax agency market, the government's supervision and guidance is crucial. Only under the supervision of government departments, it provides high-quality tax agency services. The tax agency accounts for a certain share of the market and creates effective tax agency requirements for it to ensure the legitimate rights and interests of taxpayers and the survival and healthy development of tax agencies. Table 2 . Revenue matrix between tax agency and tax regulatory agency Quality agent ( )
Game model of tax agency and supervision
Inferior agent (1- ) Check ( ) (S, 1 P ) (F+S, 2 P ) Not check (1- ) (0, 1 P ) (H, 2 P ) Based on the game model above, this paper further deepens and establishes a hybrid game model between the tax agency and the taxation supervision department. The taxation supervision department will consider the inspection probability and punishment of the tax agency into the model. As with the model above, the revenue matrix between the tax agency and the tax regulatory structure is first constructed ( Table 2) .
In order to facilitate the construction of the equation below, the letters in Table 2 are distinguished from the letters obtained in Table 1 for the utility obtained by each game subject, and represent the gains obtained by each game subject. That is, S represents the income of the tax supervision department when conducting inspections, and this income is negative, which represents the inspection cost;
represents the income of the tax agency when providing quality service, =M-K;
indicates that the tax agency provides poor service when it gets the benefits. When the tax collection and management department conducts inspection, ' 2 P M K F    ; when the tax collection and management department does not conduct inspection,
indicates that the tax agency provides the inferior agency service. The cost of tax payment ( ' KK  ), F indicates the fine for the inferior tax agency investigated and dealt with; H indicates the income when the tax supervision department is arbitrarily departed from the job and the superior department checks the inferior tax agency. This income is also negative. In addition, indicates the probability of inspection by the taxation authority, δ is the same as above, indicating the coverage of quality tax agencies.
From the perspective of pure strategy Nash equilibrium, there is no Nash equilibrium in the model, but according to the Nash theorem, the game between the tax agency and the taxation authority contains at least a mixed strategy Nash equilibrium. In this paper, the optimal reflection function is used to solve the mixed Nash equilibrium in the model.
Analysis of the optimal response function of the regulatory authorities
Using to represent the expected benefits that the tax regulatory authorities receive in the game, the optimal response function of the regulator is:   , the taxation supervision department obtains the maximum benefit; when '   , it means that the proportion of high-quality tax agencies in the market is too small, and the taxation supervision department is inevitably maximizing its utility. It will strengthen the supervision of tax agencies and increase the proportion of high-quality tax agencies; when '   , there are more high-quality tax agencies in the market, and the regulators will reduce the tax for maximizing utility. The supervision of the agency saves the cost of supervision. With the laxity of the taxation supervision department, the inferior tax agency will increase. Therefore, in the end, the quality tax agency in the market will reach equilibrium in the dynamic, and this equilibrium tends to '  .
Optimal response function and analysis of tax agencies
Using to represent the expected benefits of the tax agency in the game, the expected benefits from the tax agency are:
Find the first derivative of δ and make it equal to zero, and get:
, so that:
  , the tax agency receives the most revenue. When '   , the taxation supervision department has a low probability of inspection, and the tax agency is less likely to be inspected to provide a poor tax agent. At this time, the tax agency industry can obtain a poor tax agency service. Excessive profits, attracted by excess profits, the proportion of inferior tax agencies will increase, so that the tax supervision department will strengthen supervision, increase; when '   , the tax supervision department will increase the probability of inspection by tax agencies. Large, tax agencies are less likely to provide inferior tax agency services. At this time, regulators will reduce inspections in order to save costs, so will decrease. Therefore, the supervision of the taxation supervision department also tends to be balanced in the dynamics, and this equilibrium is '   .
Equilibrium state analysis
The analysis of the optimal response function of the taxation supervision department and the tax agency shows that when the '   tax agency pursues the maximization of interests to achieve equilibrium, when '   , the taxation supervision department also reaches equilibrium, therefore, When and '   are satisfied, the taxation supervision department and the taxation agency realize the equilibrium in the mutual game of maximizing the interests of each other, that is, establishing the Nash equilibrium under the hybrid strategy solved by the model. In this equilibrium state, the two sides of the game each achieve Pareto optimality, that is, each party will not change its own action strategy.
Conclusion and Enlightenment
Based on the game model of taxpayer and tax agent established in the article and the game model of tax agency and taxation supervision department, the following conclusions can be drawn: first, the emergence of tax agencies has improved the overall benefits of society, not only saving the direct costs and additional burdens of taxpayers, but also making tax returns accurate and efficient in a timely manner. However, in an unregulated market, due to the asymmetry of information, the tax agency will pursue the maximization of benefits and will choose to provide inferior agency services to the entrusted taxpayers. Second, when the tax agency performs agency activities, the key to providing high-quality or inferior agency services is the cost of handling tax-related matters. The penalty and the trade-offs of the agent fees given by the taxpayer. Third, for the tax regulatory authorities, there is also a trade-off between supervision costs, superior pressures and benefits.
Based on the above deductive analysis of the behavior of tax collection and management, this paper proposes the following policy recommendations: taxpayers should raise awareness of discrimination, prevent moral hazard, and entrust quality tax agencies; tax agencies should constantly improve their services and improve their taxation capacity. Reduce the cost of taxation and provide high-quality tax agency services; relevant government departments and taxation supervision departments should continuously improve China by reducing supervision costs, improving disciplinary deterrence, improving internal supervision and social supervision, and establishing incentive compatibility mechanisms. The proportion of quality agents in the tax agency market is to promote the healthy development of China's tax agency industry and make it better for taxpayers.
